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Description 

It is kn wn in the pharmac utical art t pr pare c mpositi ns which pr vid f r slow r lease of 
pharmacologically active substances contained in said compos.t.ons after oral adm.mstrat.on to humans 
« and animals in order to delay absorption of a medicament until it has reached certain portions of the 
aUme Try trarf and E> ft. rther maintain a desired concentration of the medicament in the blood stream for 
a longTduraSon than would occur if conventional rapid release dosage forms are **™™% e *- 

Some slow release formulations provide for related sequential release of a s.ngle dose of an act.ve 

„ ~ m 5n d e"t^ 

after the administration of a drug than is ordinarily experienced after the adm.mstrat.on of the rap.d release 

dOS Ano!heTcritical role for extended acting medications is in therapy of cardiovascular diseases whereby 
optimal peak blood levels of a medicament must be maintained at the steady state level to achieve the 

15 ^ThVJrio^rfJeacSof the preparation and use of compositions providing the slow release* an 
active compound from a carrier is basically concerned with the release of the active substance into the 
physiologic fluids of the alimentary tract. However, it is generally recognized that the mere PnMtenea > of an 
active drug substance in the gastrointestinal fluids does not, by itself ensure b.oava.lab.lily fiS 

2 n is the availability of a drug substance to the blood stream and to the receptor site to achieve a desired 
pharmacologicaTaction. Bioavailability, from the practical point of viewjs the degree (or amount^ _tc .which 
a drug substance is absorbed to be available to a target tissue site after administration of a unit dosage 

f ° rm -fo be absorbed, an active drug substance must be in solution. The time required for a given proportion 
„ of an active drug substance contained in unit dosage form to enter into solution in appropriate 
25 penological fluids, is known as the dissolution time. The dissolution time of an act.ve substance from a 
Cnit dosage form is determined as the proportion of the amount of active drug substance released from a 
unit dosage form over a specified time base by a test method conducted under standard.zed cond.t.ons. 
The physiological fluids of the gastrointestinal tract are the media for determining d.ssolut.on fame 
™ Although there are many different factors which influence the dissolution of a drug substance from its 
carrier, the dissolution time determined for a pharmacologically active substance from the specific 
clmposWon is relatively constant and reproducible. Among the different factors affecting the dissolution 
time are the surface area of the drug substance presented to the dissolution solvent medium, the pH of 
solution, the solubility of the substance in the specific solvent medium, and the driving forces of the 
35 saturation concentration of dissolved materials in the solvent medium. Thus, the d.ssolut.on concentration 
of an active drug substance is dynamically modified in its steady state as components are removed from 
the dissolution medium through absorption across the tissue site. Under physiological conditions, the 
saturation level of the dissolved materials is replenished from the dosage form reserves to maintain a 
relatively uniform and constant dissolution concentration in the solvent medium prov.dmg for a steady 

40 stst6 ^ s °^^ teacnes that the absorption of drugs is influenced by the degree of electrical charges 
borne by the drug at the absorption site. Drugs which are present in an electrically uncharged form more 
readily cross thl tissue absorption barrier than drugs in a dissociated or elecr.cally chaise* state , 
Furthermore, the intrinsic oil-water partition coefficient for a substance wh.ch favours the , oH phase , » 

48 another characteristic leading to an increased rapid absorption of the drug substance across the ahnwntoy 
tract and a slowed absorption of a drug substance is observed with an increased ionization strength of the 
suDstance ^se relationships are well established in the art through findings that absorbable materials 
must pass through a lipoid-like barrier when penetrating membranes at the absorption site 

Notwithstanding the diverse factors influencing both dissolution and absorption of a drug substance, a 

so stronq correlation has been established between the in-vitro dissolution time determined for a dosage form 
fnS in the in-vivo bioavailability. This correlation is so firmly established in the art that d.ssolut.on fame has 
become generally descriptive of bioavailability potential for the active component of the particular unit 
dosage composition. In view of this relationship it is clear that the dissolution time determined for a 
composition is one of the important fundamental characteristics for consideration when evaluating slow 

55 rele ^ e J^P o fg t, i ° 0 n 0 s " 197 tnere js d esC nbed a composition which comprises a pharmaceutical^ active 
agent dispersed i'n a solid matrix comprising a gel of silica contained in a lipid material. In an example of a 
sustained release glycopyrrolate-phenobarbital tablet, the phenobarb.tal is present as such and as the 
sodium salt The phenobarbital is present in amount in g per 1,000 tablets of 130 g. The sodium salt .s 

en present in an amount of 570 g. . . 

. n FR—M— 5,581 there is described the action of certain pamoates of pharmacologically active bases, 
which pamoates have a delayed release compared with the bases Tablets are desenbed composing 
n scapSie base and noscapine pamoate, in a ratio of 15 mg of the former and 45 mg of the latter 
Suppositories c ntaining 10 mg of c deine and 30 mg of codeine pamoate ar descr.bed. Treatment of 

65 pati nts is described in which tr atment with the pam ate is substituted for treatment w.th the base. 
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tht phaSSogicaS active moiety in its free or base form is combined with the salt form of the ^stance 
in th»^ re ease matrix This extension of the dissolution time for this combination is not achieved by 
urine ^ a areater ^mS oftt^ dmg substances. In fact, essentially the same quantity of active drug is 
?^ fo te htfl^ the extended effect through the use of the compositions of the present mvention as is 
3 for the eXr P n^^^^ the observed extension in dissolution time of the 

nharmaeXjfcal v active moiety from the slow release preparation is not achieved through modification of 
efthTth^Srri I «^e^2dliS matrix or by altering any of the retardant coatings that may be used in 
tte d replrX . TWs^ectTs achieved through a preferential selective change in the inherent properties of 
30 2e phaSologically active substance of the composition to provide new d.ssolut.on charactenst.es m the 

*^^l!^£^£^ ^ the dissolution time of a PHarmaco.ogicaHy active motag 
from a slow release preparation prepared with a salt of the pharmacologically act.ye moeity. an amount of 
from 25% to 75% by weight of said salt is replaced with the free, or non-salt base of sa.d pharmacologically 
35 a™ moiety Th combination of pharmacologically active salt and free base is then used as the i active 
penological component in the manufacture of the particular slow release preparation in the same 
manner as is known in the art to prepare the earlier slow acting dosage form. 

We have found th« by appropriate selection of the ratio of the base form to salt form of the active 
substencL used as the active substance to manufacture a slow release preparation, different degrees of 
ovtension of the time for release of the active ingredient can be obtained. 

For rxampte inT!es?for the dissolution time of a slow release preparation prepared with propranolol 
hydrochSas the active ingredient, 100% of the active materia, was released withini »^ 
when 50% by weight of the amount of propranolol contained in the propranolol h ^ r ° ch '°" d n e t . wa o s f 
reo^ced with propranolol base, then the dissolution time was extended to 7 hours. When the ratio of 
propranoKaU to propranolol base is 40 parts by weight of salt and 60 parts by weight of Propranolol 
base the dissolution time determined for the preparation was approximately 10 to 12 hours. 

In another test a slow release antiarrhythmic tablet comprising quinidine polygalacturonate was 
formulated to p Sde a dissolution time of about 10 hours by methods known , n the art However, the 
Sution time was materially extended by utilizing a combination of quinidine polygalact "ronate and 
auinidina base Thus if the combination of active ingredient comprises 75% by weight of quinidine 

oolvaala^ <* °."i" idine base (based on quinidine W™ ien } conten } 1 the 

^^wls extended to 15 hours. When 50% by weight of the quinidine polygalaturonate was 
Z^T^^se, then the dissolution time for the preparation J"«en^ to v.rtua ly 20 ho 
When a xanthine salt active ingredient, as for example, aminophylline or theophylline 
55 ethylenedlamine?was used to prepare a slow release tablet in accordance with the teachings of U.S. Patent 
3 965 256 all of the active material is released over the period of up to 9 hours. However, when 
SSmne base Is use?to replace 25% of the aminophylline (based on theophylline content equivalency) 

the active drug across alimentary tract tissues is enhanced 

«„ when the electrically uncharged form of the pharmacologically active substance is used rather than the 
60 eSicany Xed ionTzed form of the same substance. An opposite condition was ^^P erted 'V fo B u " d *° 
occur with the new salt-base formulated dosage form since the pres nee of th electn«My i un charge d free 
base moi ty caused a slowed dissolution time and extended bi ava.labil.ty rather than a more rapid 

ss abS Thus the finding that the use of the electrically uncharged and lipid favoring base material does not 
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^Xl'lolKW^'e. ~. is not tound » i>. = comrolBns *c«>. .» is »lso «u ? h. in 

^hntlhlte sofubiliW in water: 1:2). the bioavailability of both preparations is extended by approximately 
3 hourf I sc ?bl& wi7£ wnioinng factor in affecting the extension in the dissolution time and/or 
WoSSb liW differed values should have been found for the tablet preparation made with the more 
sSe saKodelne phosphate than that prepared with the less soluble salt codeme sulfate 

White the°nvention is not meant to be limited to any specific theory as to why or how the extended 
release andTncreased bioavailability is obtained by using the combination of the salt form an d f reebase 
release ana increase invention it appears that a new mechanism controls this unexpected 

ohTnomeno ^ which Sves the dynam^ resonant interchange of ionizing salt moiety and electrically 
phenomenon wnicn invorve* y d , , |ease carrier> the tota | number of part.cles 

into %L ^Miffil flSJ cSSS boft dissociated and undissociated materials which give 

UftlwoUflr wuhPin the free base replaces a proportion of the salt, a shift in tne ratio ot ine 

St.iS paSJi ?n sotX ^urTand thus^slows the availability of active moiety at the 
ablomtion ^teiinle there" s now a disproportionate compoiition of salt to base moieties in solution w.th 
!5^S^^w 1^>«V c»»ni«« ions b V * e electrically neutral base , particles, thereby 

alter naThT entire equilibrium of the system. This shift in equilibrium is reflected in the extended 
S£^lll!!?idTS!l^ extended bioavailability to result in materia.ly new and advantageous 

Pr ° P !£w%e^ utilizing the new combined salt-base active ingredient may be 

soared with the matrix and other carriers used for this purpose which are known in the art. Thus, tablet 
tarl^ £tf ng. as a means to retard the release of active ingredient may be prepared 
She n^ salt-base active ingredient to result in a further extension of the bioavailability of the active 
SedientTsed alone > in "he same vehicle. Preferred slow release pharmaceutical compos.tions utilizing 
m rnew combined salt-base active ingredient may be prepared with the sustamed release matrix 
comoris^ng hydroxyalkylcellulose components and higher aliphatic alcohols as described m U.S. Patent 
^23^870 BySr^g the appropriate proportions of from 25% to 75% of base to salt, an extension of from 
So 15 hours ^ Sr^ady delayed release of the active ingredient Is obtained. Such extended duration n 
dissolution time enables optimal bioavailability of the active therapeutic agent over a sufficient duration to 

Mrtclltespw™** sart-base combination used as the active ingredient ^^^^ 
□Sroose The powdered, salt-base active ingredient is then utilized in the same manner as in the preparat on 

satisfactory. (0/o) parts by we ight 



55 



Quinidine polygalacturonate 568 
Quinidine base 22,9 



Hydroxyethylcellulose 



6.4 



60 Stearyl alcohol 12,8 

Lubricants (silic n dioxide) 1,1 

100.0 

65 
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In this formula 60% of the quinidine content is represented by quinidine polygalacturonate and 40% by 
quinidine base. 

Step 1: 

5 Intimately mix the appropriate quantity of quinidine pofygaiacturonate and quinidine base and pass 
through a No. 20 U.S. Standard Mesh Screen (850 urn) and add the necessary quantity of 
hydroxyethylcellulose and blend to obtain a uniform composition. 

Step 2: 

10 Hydrate the mixture of Step 1 with from 2 to 4 parts by weight of water for each part by weight of 
cellulose component used in Step 1 with a preferred ratio being 3:1 parts by weight. Stir the granular paste 
until uniform, 

Step 3: 

is Dry the mass and pass through a No. 16 US Standard Mesh Screen {1.18 mm). 
Step 4: 

In a separate vessel melt the stearyl alcohol and add the granules obtained as a result of Step 3 to the 
molten alcohol. 

20 

Step 5; 

Cool to room temperature and pass the granules of Step 4 through a No. 12 {1.70 mm) or No. 14 {1.40 
mm) US Standard Mesh Screen. Add appropriate lubricants and compress into tablets of suitable size and 
shape. 

25 Final tablet weight 360.0 mg 

Tablet diameter 10.3 mm (13/32 inch) 

Hardness 8 kg (Stokes) 

30 

Quinidine content per tablet 206.0 mg 

When capsules are desired as the slow release unit dosage form, then the composition obtained prior 
to the compression tableting Step 5, described above, is filled into capsules of appropriate size, shape and 
35 weight. 

This manufacturing procedure may be used to prepare a slow release preparation with propranolol 
hydrochloride/propranolol base; codeine phosphate/codeine base; aminophylline/theophyiline, as well as 
slow release tablets and capsules prepared with the other specific base materials utilizing either the 
hydrochloride, sulfate or maleate salts of the respective base active substances. 

40 When preparing slow release unit dosage forms with the base substances described, the active base 
materials may be used to replace from 25% to 75% by weight of the amount of the corresponding salt 
which is ordinarily used to prepare a slow release tablet or capsule preparation. When the new combined 
salt-base active ingredient is used, an extension of the dissolution time for the product normally obtained 
for the particular vehicle will be extended by a period of at least 3 hours, when from 25% to 75% by weight 

45 of the active ingredient salt is replaced with the particular base. When from 60% to 75% by weight of the 
pharmacologically active salt is replaced with the indicated base of the active salt ingredient, then an 
extension in the dissolution time of from 10 to 14 hours and even longer periods, is observed. When a 50/50 
mixture of the salt-base active ingredient is used, the usual extension dissolution time over that observed 
when the salt form is used alone, is approximately 5 hours. Thus, by appropriate adjustment of the 

so proportion of the amount of the salt form of the active ingredient being replaced with the respective base, a 
broad range in the extension of the observed dissolution time and corresponding bioavailability for the 
active ingredient occurs to provide a flexibility to meet the required therapeutic needs of the particular base 
as well as to provide a means to achieve one-a-day therapy. 

We have further unexpectedly found that when an organic salt is used to formulate the slow release 

55 tablet, the new combination salt-base active ingredient permitted the preparation of a tablet of smaller size 
with an improved tablet hardness. Thus when quinidine polygalacturonate is utilized to prepare a slow 
release tablet in accordance with the teaching of U.S. Patent 3365,256, the resultant slow release tablet has 
a tablet hardness characteristic determined by the Stokes Hardness Testor of 4 kg. This value is at the lower 
limit of acceptable hardness and inherently leads to increased tablet friability, but when the combined 

eo salt-base active ingredient of the present invention is used in the appropriate proportions, a tablet with a 
hardness value of 7 to 8 kg is obtained without altering the disintegration time of the tablet and without 
increasing tablet size or the need for added binders. 

Tablet hardn ss is the term used to describe the resistance of a tablet to chipping, erosion, abrasion 
and breakage under conditions of storage, transportation and handling. A tablet is considered to be of 

65 proper hardness when a clean break is achieved when snapped between the second and third fingers. 
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!"."S"grSr» K "too soft it will not withstand the h.ndlino duration, dunng o.ckagmg. as wall 
" ^SESlSS &^£££Z£Sm« whan «*» Ingredient -m prt - ? «jnlc 

™ d «r m s Sod'i1d?^ 

"To extend M. the «"» <*»-*» 'TS'&^AiT 75% " "ifamollnrof 

»„£birndV^^^ 

« fhaSuSr of slow rrie.se prorations. Whet, th salt baa. active ingred.ent ,s .ncorporated ,nto the 
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^tS ^^iSSl-TSS Sn an extension of the dissolution time of the active ingredients 
of a slow release tablet. 

SteP lntimatelv mix the appropriate quantities of the pharmacologically active salt and its free actr vt .base 
tDgJSIHSS cSlS. 'component and other hydrophilic diluents, such as lactose, starch and 
povidone, as may be required. 

2 o Step2: rts b wejgnt to 4 parts by weight of water for each part by 

^JSSfSSS^S^m^ stir to form'a granular paste If other hydrophilic polymers are present, 
l^en slight less water should be used as for example. 2-3 parts by we.ght of water. 

25 StSP D?y the mixture and granulate through a No. 16 US Standard Mesh Screen. 

30 from^Ste? 3 above. The mixture should be welt stirred until un.form. 

AHow the coated granules to cool to room temperature and granulate through a No. 12 or No. 14 US 

35 Standard Mesh Screen. 

Ste Add the appropriate lubricants to the granules of Step 5 and compress into the tablets of desired 
40 ^^The'dfsso'Sion £e determined for such slow release tablets wil. be .significantly slowed to enable a 

filled mtoa P pro?riate^a P P sules and the whole coated with a retarding coat m the manner well known to the 

art, 

45 The following Examples illustrate the invention:— 



Exa 7 l !,l rGlease tablet in which the release of active quinidine content from a quinidine 
50 poly^eS^ is further retarded is prepared having the following comoosition:- 

Tablet A Parts b V wei 9 ht ,%) 



Quinidine polygalacturonate 



56.8 



55 OO Q 

Quinidine base 

Hydroxyethylcellulose 6 - 4 

60 Stearyl alcohol 12,8 

Tablet lubricants 1,1 

100.0 

65 
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b8S The following method is used to manufacture the slow r lease tablets: 

5 SteP |ntimate.y mix the quinidine polygalacturonate and quinidine base and add the hydroxyethylcel.ulose; 
continue mixing until uniform. 

W ^"Hydrate the mixture of Step 1 with sufficient water to form a granular paste. From 2-4 parts by weight 
of water for eacll part by weight of the cellulose material will be found to be sufficent. 

, 5 SteP D?y the mixture and granulate through a No. 16 US Standard Mesh Screen. 

SteP Melt the stearyi alcohol and coat the prepared granules with the melted fatty alcohol; mix well to 
obtain a uniform coating. 



20 

Step 5: 



25 



AUow the coated granules to cool and granulate through a No. 1 2 or No. 14 US Standard Mesh Screen. 

Ste Add the appropriate lubricants and compress into tablets of desired size, shape and weight, as follows: 
Final tablet weight 360.0 mg 

Tablet diameter ™* mm < 13/32 "> 

30 Hardness 8 k 9 (Stokes) 

Quinidine content per tablet 206.0 mg 

35 The dissolution time determined for this slow release tablet establishes that the release of 100% of 
^^gS^^^ isTreparKh the same carrier but utilizing only the salt, quinidine 
polygalacturonate, as the active ingredient, as for example: 

40 Tablet B parts bv wei 9 ht (%) 



45 



77.0 
7.0 
14.0 
2.0 



Qunidine polygalacturonate 
Hydroxyethylcellulose 
Stearyi alcohol 

Tablet lubricants 

so 100.0 

Tablet compression data 
Final tablet weight 442.6 mg 

Diameter of tablet 11.1 mm (14/32") 

Hardness 4 k 9 < Stokes) 

60 Quinidine content per tablet 206.0 mg 

and utilizing the same method of manufacture as described above, the dissolution time for 100% f the 
quinidine content to be released is 12 hours. * a ui ofe ;« fniinws- 

A comparison of the dissolution rates determmed for both tablets is as follows. 

65 ~ 
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Tablet A 


Tablet B 


5 


Quinidine 
Polygalacturonate 
Quinidine base (60:40) 


Quinidine 
Polygalacturonate 
100% 




% Quinidine content released 


1 hour in simulated gastric juice 


26% 


18% 


10 

2 hours in simulated intestinal juice 


31% 


24% 


3 hours in simulated intestinal juice 


36% 


33% 


is 4 hours in simulated intestinal juice 


40% 


43% 


6 hours in simulated intestinal juice 


51% 


61% 


9 hours in simulated intestinal juice 


69% 


82% 


* U 12 hours in simulated intestinal juice 


auvo 


100% 


18 hours in simulated intestinal juice 


93% 




25 20 hours in simulated intestinal juice 


100% 





30 ^ZTllXl^loiZl^e ingredient enables a one-a-day regimen for the adm,mstrat,on of 
quinidine therapy Jo ■ n l ^2^iSfe?S slow release tablet utilizing 100% of the organic 

SdS 

35 S^iXS^S^ is used - This 5mproved tablet hardness overcomes 

problems of packaging and transport tablet friability. 
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45 



6X8 T?exfend the dissolution time of a slow release tablet containing propranolol hydrochloride as the 
active ingredient, the following formula is used: 

ForrnulaA Parts by weight 

Propranol HCI 22 -° 

34 0 

Propranol base 

. ^ 4.8 
Lactose 



50 Hydroxyethylcellulose 5,2 

28 2 

Paraffin wax 

Lubricants {talc, magnesium stearate) 2 -° 

in *hnv« Formula A about 40% of the propranolol content of the tablet is present as propranolol HCI 
and abouToo^ The'method of manufacture for these tablets ,s as follows: 

StoP Mlitha propranolol HCI, lactose and propranolol base together with the hydroxyethylcellulose utilizing 
a suitable mixer. 

SteP Hydrate the mixtur f Step 1 with sufficient water t obtain a granular past utilizing from 2 to 4 parts 
by weight of water f r each part by weight of hydr xy thylcellulose. 

10 
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St Vry the mixture and granulate through a No. 16 US Standard Mesh Screen. 

5 ^elt the paraffin wax and add to the prepared granules of Step 3 to coat the granules. 

SteP Anow the coated granu.es to coo. and granu.ate through a No. 12 or No. 14 US Standard Mesh Screen. 

10 Add the appropriate tablet lubricants and compress into tablets of the following size, shape and 
weight: 

Final tablet weight ™ ° m 9 

15 Tablet diameter 7.1 mm <9/32<<> 

Propranolol content per tablet 70 mg 

Formula B Parts by weight (%) 

Propranolol HCI 

5 2 

Hydroxyethylcelluiose 

30 ^ 28.3 

Paraffin wax 

2.0 



Lubricants (talc, magnesium stearate) 



100.0 



35 



Tablet compression data 
Final tablet weight 124.0 mg 

40 Tablet diameter 7.1 mm (9/32*') 

Propranolol content per tablet 70 mg 

Comparative dissolution times in side-by-side on the respective tablets are given in the following table: 
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Tablet A 



Tablet B 



Propranolol HCI 
Pr pran lol base 
(40:60) 



Propranolol HCI 
(100%) 



% Propranolol released 



After: 



70 



15 



2Q 



1 hour in simulated gastric juice 

2 hours in simulated intestinal juice 

3 hours in simulated intestinal juice 

4 hours in simulated intestinal juice 

5 hours in simulated intestinal juice 

6 hours in simulated intestinal juice 
9 hours in simulated intestinal juice 



38% 


35% 


55% 


57% 


63% 


68% 


68% 


83% 


73% 


93% 


76% 


100% 


100% 





The salt base combination active ingredient extends the dissolution time for f W nolo J^ 
25 release tlblet # from 6 hours when 100% of the active ingredient is in the salt form, to 9 hours when 60% of 
the salt has been replaced by the base. 

EXa 7n P order to prepare an extended slow release tablet with a xanthine active ingredient as for example, 
3Q theoX nne to accomplish a one-a-day dosage regimen, then the following procedure 'S Preferred 
30 tneopr^yiime m ^ ^ theophy|line wnicn IS comm only used I to prepare 

theoX^ slow release preparations. In such a formula 30K by w ^ <^ 

content of the extended slow release tablet is contributed by aminophyllme and the remaining 70 /« by 
weight ^ofthe theophylline content of the tablet is in the form of theophylline base, so that the tot* I amount 
35 of theophylline per tablet is 280 mg. The formula and method of manufacture for such extended release 
tablets are as follows: 



Formula A 



Parts by weight {%) 



40 



45 



50 



55 



6Q 



65 



Aminophyiline 

Theophylline 

Hydroxyethylceliulose 

Polyvinylpyrrolidone 

Cetostearyl alcohol 

Lubricants (talc,- magnesium stearate) 



24.0 

45.6 
6.2 
1.0 

20.6 
2.6 

100.0 



Step 1: 

Mix the appropriate quantity of aminophyiline with the hydroxyethylceliulose. 

SteP D?ssolve the indicated quantity of polyvinyl pyrrolidone in a sufficient quantity of water equivalent to 
from 2—4 parts by weight of water for each part by weight hydroxyethylceliulose, used in Step 1, above, 
and add the solution to the solid mixture obtained from Step 1, mixing well until a granular paste forms. 

Step 3: 

Dry the mixtur and granulat through a N . 16 US Standard Mesh Screen. 
Step 4c 

Melt the cetost aryl alcohol and coat granules prepared with the melted fatty alcohol. 
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Ste A?iow the coated granules to cool and granulate through No. 1 2 or No. 14 US Standard Mesh Screen. 
5 Add the appropriate lubricants and press into tablets of desired shape, size and weight, as follows: 



10 



Final tablet weight 
Final tablet diameter 
Theophylline content per tablet 
Tablet hardness 



430.9 mg 

11.1 mm (14/32") 

280 mg 

12 kg 



ZZZSESZ 9 *£. WhJ!S» rffKaopSn. «Jm of the sail, aminophylllne. la rcplacM wKh 

20 follows: 

Xanthine slow release tablets 



25 



30 



35 



4Q 



45 



SO 



Aminophyiline 
(100% salt) 



Salt 75% 
Base 25% 



Salt 30% 
Base 70% 



% Theophylline released 



After: 

1 hour in a simulated gastric juice 


15.5 


10.0 


9.2 


2 hours in simulated intestinal juice 


30.1 


20.2 


18.0 


3 hours in simulated intestinal juice 


42.7 


29.6 


25.8 


4 hours in simulated intestinal juice 


51.7 


39.1 


31.6 


6 hours in simulated intestinal juice 


61.3 


54.2 


42.0 


9 hours in simulated intestinal juice 


100.0 


79.1 


55.1 


12 hours in simulated intestinal juice 




100.0 


67.0 


15 hours in simulated intestinal juice 






76.1 


18 hours in simulated intestinal juice 






86.0 


21 hours in simulated intestinal juice 






95,2 


24 hours in simulated intestinal juice 






100.0 



one-a-day administration. 
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Formula A b V wei 9 nt (%) 



w 



29 6 

Codeine phosphate ^ 

22 3 

Codeine base 
Hy d roxyethylcel I u I ose 
Cetostearyl alcohol 
Lactose 



6.0 
23.8 
16.3 



Lubricants (talc, magnesium stearate) 2,0 

100.0 

In this formulation the codeine content is equally contributed by equal parts of codeine Ph^pha^ (Jie 
salt) and codeine base (50:50 base/salt). The improved extended dissolution time flow release tablets are 
manufactured as follows: 

SteP Mix indicated quantities of codeine phosphate and codeine base with the lactose. 

Stef Add the appropriate quantity of hydroxyethylcellulose to the mixture obtained from Step 1, and 
hydriS ? with Trom 2 parts by weight to 4 parts by weight of water for each part by weight of 
hydroxyethylcellulose until a granular paste is obtained. 

Ste9 D% the hydrated mixture and granulate through a No. 16 US Standard Mesh Screen. 

St8P M 4 elt the cetostearyl alcohol and add to the granules obtained from Step 3 untii a uniform distribution is 
obtained, and set aside to cool to room temperature. 

St6P Granutate the mixture of Step 4 through a No. 12 or No. 14 US Standard Mesh Screen. 

SteP Add appropriate lubricants and compress into tablets of the following size, shape and weight: 

Tablet weight 134.5 mg 

Codeine content per tablet 60 mg 

Tablet diameter 7.1 mm (9/32°) 

The dissolution time for the codeine phosphate/codeine base (50:50 ratio) is 7 
codeine content of the tablet to be released. This value represents an extension ^»^ a D ^ 
so time obtained when 100% salt is used as the active ingredient, as for example codeine phosphate in the 
lame xXx ^k for which formula the dissolution time to release 100% of the codeine content ,s 3.5 
hours This is demonstrated when side-by-side dissolution time testing is conducted. 

Xslow release tablet was prepared with codeine phosphate as the sole active ingredient m an amount 
suffiSentto pS of codeine content per tablet utilizing essentially the same matrix formula as 

55 Formula A, above: 
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Formula B p a rts b V wei 9 ht (%) 



Codeine phosphate 

Hydroxyethylcellulose 

Lactose 

Cetostearyl alcohol 



59.5 
6.0 
8.8 

23.7 



10 . . - cf aa r a tM 2.0 



Lubricants (talc, magnesium stearate) 



100.0 



, 5 The tablets were manufactured in essentially the same steps as that described above. The slow release 
tablets were compressed to the following specification:— 

Tablet weight 1 3 4 - 5 m 9 

2Q Codeine content per tablet 60 mg 

Tablet diameter 71 mm 0/32") 

The side-by-side dissolution time was determined for both tablets using the U.S.P. paddle method, to 
25 yield the following results: a Tgb|et Q 

Codeine phosphate/ 

Codeine base Codeine phosphate 

(50:50) (100%) 



30 



% Codeine released 



46% 


58% 


67% 


82% 


79% 


96% 


88% 


100% 


92% 




95% 




100% 





After: 

35 1 hour in simulated gastric juice 

2 hours in simulated intestinal juice 

3 hours in simulated intestinal juice 

40 

3.5 hours in simulated intestinal juice 
5 hours in simulated intestinal juice 
45 6 hours in simulated intestinal juice 
7 hours in simulated intestinal juice 

The salt-base active ingredient extended the dissolution time of codeine from the slow release tablet of 
so the same compositions by 100% without requiring increasing amounts of matrix components or other 
formula change Tab|et A comprising codeine phosphate/codeine base (50:50) 

demonstrated that satisfactory blood levels were maintained over a period of 7 hours thus confirming that 
extended bioavailability follows dissolution time. 

55 

^Tn^place of the hydroxyethylcellulose as used above, there may be substituted in equal amounts, 

C6t .SE ZZZi&SSS-* ary, a.coho. are preferred alternate alcohols to , * , c « ost a ,ry. 

alcoh lusedasdescrib d ab v . In each and every instance wherein a fatty alcoh lis us d. an equivalent 
65 amount of paraffin wax may be substituted. 
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ingredient as well as the patients therapeutic needs. 



75 Claims 
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1 Extended action controlled release pharmaceutical oral composition, comprising a P* am *? e "}} c *"V 
VfSf n«ntHS ipri release core or matrix for pharmaceutical ly active agents having distributed 

ofaracterisS iMh« tte sa ?and free base are present in a ratio of 75 to 25% by weight of the fait form and 
f^m 25 to 75% bv weight of the free base form, the amounts being based on the pharmacological active 
moTi* ?5Z ^SSSSSSlv active substance, in that the P*»^^ MI )^^"S^n? 
25 Sryptaline. atropine, chlorpheniramine, chlorpromizine, codeine, dexbromphemram ne, 
aSvCdramine dopamine, ephedrine, hyoscyamine. morphine «^™»' Tfn fhat the 
phenylpropanolamine, propranolol, quinidine, scopolamine, theophylline or th.ondaz.ne, and in that the 

Salt ? J°Jo a m5SS3r« claimed in claim 1 characterised in that it is in tablet form. 
3 A comDOsition as claimed in claim 1 characterised in that it is in capsule form. 
a a .o^osftion ascl^med in any of claims 1 to 3 characterised in that the pharmaceutical^ effective 
amotntoTsTdTa^ comprises between 60% and 40% by weight of the salt 

f0rm 5 a A d m1£o^ PHarrnaceuticai composition as 

daimedirTrnv of claims 1 to 4 which comprises mixing the pharmaceutical^ effecttve amount of the 
DhaTmacoloa^My arfive substance comprising the salt form of the pharmacologica ly active substance 
and £e free ? base form of the pharmacologically active substance with hyroxyethylcellulose to form a 
unHtom S£ hydrTting the mixture with water to form a paste thereof, drying the paste so formed to 
ooSrTgrTnules of the mixture, adding the granules to a molten higher alcohol, cool.ng to form granules 
an thereof and formina the resulting granules into tablets or capsules. 

40 **™\*™J?™™*^ me6 in $? m s. characterised in that the higher alcohol is stearyl alcohol. 
Patentanspruche 

1 Pharmazeutische Zusammensetzung mit verlangerter Wirkung und geregelter Freisetzung zur oralen 
Verabreichung. mit einem pharmazeutisch vertragllchen Kern Oder einer solchen Matrix zur geregelten 
Freisetzung von pharmazeutisch aktiven Wirkstoffen, in welchem bzw. welcher eine pharmazeut.sch 
wirksame Menge einer pharmakologisch aktiven Substanz verteilt ist, wobei die pharmazeutisch wirksame 
Menge einen Anteil der Salzform der pharmakologisch aktiven Substanz und emen Ante.l der freien 

so Basenform der pharmakologisch aktiven Substanz umfaBt, dadurch gekennzeichnet, daS das Salz : und I die 
freie Base in einem Verhaltnis von 75 bis 25 Gew.% der Salzform und von 25 bis 75 Gew.% der freien 
Basenform vorliegen, wobei die Mengen auf die pharmakologisch aktive Komponente der 
pharmakologisch aktiven Substanz bezogen sind, wobei die pharmakologisch aktive Substanz 
Amitryptalin, Atropin, Chlorpheniramin, Chlorpromizin, Codein, Dexbrompheniramin, Diphenylnydrarnin, 
Doxilamin, Ephedrin, Hyoscyamin, Morphin, Oxycodon, Papavarin, Phenylpropanolamin, Propanolol, 
Chinidin, Scopolamin, Theophyllin oder Thioridazin ist und das Salz kern Pamoat ist. 

2 Zusammensetzung nach Anspruch 1, dadurch gekennzeichnet, daB ste in Tablettenform vor liegt 

3 Zusammensetzung nach Anspruch 1, dadurch gekennzeichnet, daB sie in Kapselform vorliegt 

4. Zusammensetzung nach einem der Ansprflche 1 bis 3, dadurch gekennzeichnet, daB die 
pharmazeutisch aktive Menge der pharmakologisch aktiven Substanz zwischen 60 und 40 Gew./o der 
Salzform und zwischen 40 und 60 Gew.% der freien Basenform umfaBt. 

5. Verfahren zur H rstellung einer pharmazeutischen Zusammensetzung mit v rlangerter Wirkung und 
geregelter Freisetzung, wie in einem der AnsprOche 1 bis 4 b ansprucht, welches umfaBt: Mischen d r 
pharmazeutisch wirksamen Menge d r pharmakologisch aktiven Substanz, die die Salzform der 
pharmakologisch aktiv n Substanz und di fr i Basenform der pharmakologisch akt.v n Substanz 
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umfaBt mit Hvdroxvethylcellulose zur Ausbildung einer einheitlichen Mischung. Hydratisierung der 
M™unc rSlt Wase^zur Atisbildung iner Paste aus dieser, Trocknung der so ausgeWdeten Paste zur 
Erzluquna v n Granular, der Mischung, Zusetzen der Granulen zu einem geschmolzenen ^oharen Alkoh I 
AbkQhle" zur Ausbildung von Granulen daraus und Formung der erhaltenen Granulen zu Tabletten oder 

KaP 6 e, Verfahren nach Anspruch 5. dadurch gekennzeichnet, daS der h6here Alkohol Stearylalkohol ist. 



Revendications 



1 Comoosition pharmaceutique orale, a liberation reglee a action prolongee, comprenant un noyau i ou 
matrl;- o3maceutiauement acceptable pour liberation reglee d'agent pharmaceuttquement actrf. dans 
EquTesfdS Jharmiceutiquement efficace d'une substance 

SSSssSs c T q p rf-u D M^ WW 5 ??? 

to^££h^^ ™Mwnm**n», la codeine, la dexbrompheniramine. la d.phenylhydram.ne, la 

U " ^Composition telle que revendiquee a la revendication 1. caracterisee en ce qu'elle est sous forme de 

COmP "S 6 mposition telle que revendiquee a la revendication 1. caracterisee en ce qu'elle est sous forme de 

° aPS 4 Composition telle que revendiquee dans I'une quelconque des revendications 1a 3. caracterisee en 
ce oue la quantite pharmaceutlquement efficace de ladite substance pharmacolog.quement acove 
comnrand errtre 60% at 40% en poids de la forme sel et entre 40% et 60% en po.ds de la forme base libre. 
™l$^™^™£™pa^ pharmaceutique a liberation reglee et i 
telle que revendiquee dans I'une quelconque des revendications 1 a 4, qui comprend le melangeage d Ha 
oia^^Sutlquem-nt de ,a ^ bstance pharmacologiquement active, comprenant a forme 

sel de la substance pharmacologiquement active et la forme base libre de la substance 
oharmacofoflfqueSen^ artiw, avec de I'hydroxyethylcellulose pour former un melange uniforme, 
rEXtetion d^ Sang! avec de I'eau pour en former une pate, le sechage de la pate a ,ns. formee pour 
oSenfr de^g^Cles d£ melange, ('addition des granules a un alcool superieur fondu, le refro.d.ssement 
oourTn former des granules. e?la mise des granules resultants sous form de compnmes ou de capsules 
P 6 PrS tef que revendique a la revendication 5, caracterise en ce que I'alcool supeneur est I alcool 
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